Notch1 mediates postnatal neurogenesis in hippocampus enhanced by intermittent hypoxia.
Notch1 is a transcription factor on the membrane and regulates various stages of neurogenesis. Recently, studies have shown that in vitro neurogenesis is enhanced by hypoxia, and there is cross-coupling between Notch and hypoxia signaling pathways in vitro. However, to date, no data have reported whether Notch1 can be regulated by hypoxia in vivo and mediates hypoxia-induced neurogenesis. To determine causative links between Notch1, neurogenesis and hypoxia, we examined multiple steps of hippocampal neurogenesis followed intermittent hypoxia (IH) in wild type (WT) and Notch1 heterozygous deficient (N+/-) mice. We found that IH increased NSC proliferation, newborn neuron survival and migration, and spine morphogenesis in dentate gyrus of hippocampus, as well as neurogenesis in olfactory bulb in WT mice. However, IH-enhanced neurogenesis was inhibited in N+/- mice. It was shown that Notch1 signaling was activated following IH in WT mice, but not in N+/- mice. Our data indicated that IH, as a novel external stimulus, enhances neurogenesis at multiple stages and that Notch1 is activated by hypoxia in vivo and required for hypoxia-induced neurogenesis. These results suggest IH as a novel therapeutic strategy for degenerative neurological disorders and provide evidence for causative links between Notch1, neurogenesis and hypoxia.